<19)B*HM*aW (J P) 



(12) -fir 



(a) (umft&m'Amm^ 

-195718 

(43)^BHH ¥J£11¥U999) 7/3213 



(5I)Int.Cl. 8 

H 0 1 L 21/8247 
29/788 
29/792 

G 1 1 C 16/02 
16/04 



F I 

H 0 1 L 29/78 
G 1 1 C 17/00 



3 7 1 

6 1 1 F 
6 2 1 A 

4 3 4 



H01L 27/10 



(2i)ffl»#^ 


#K¥1 0 - 67243 


(71) A 


000002185 










(22)fflWB 


¥f%10^(1998) 3S17B 




*J5C«fflJIIK4ta/n 6TS 7 #35*3- 












#8^9-300871 




3fc^:^ia;iiK4i:ffl;ri6Ta7#35^ y- 


(32)«3feB 


¥9 (1997) 10/! 31 B 






<33)fi$fcf§£3S® 


B* <JP) 


a2mmm 




(31)«5fe«^3B#^ 


i»JK¥9-303113 




3l09C«aiMK«aJr|6TB7S35^ vr: 


(32)«5feB 


¥9 (I997)ll£ 5 B 






<33)«$kfS£3Bg| 


B* (J P) 


(74)W1A 





(54) ^X&4«fffitt£flt£:. €-©«BS^fl5Xtf*©KIK»tt 



(57) CHfi] 

L 1 - B L n £ <DTH Ccfttt $hfc»lS^2 (DM1R f 
^>^*£ (ST1 1-STnl, ST 1 2-STn 




1 

mm<t¥mmmmmx & -> x . 

12^3*1, IulEmiX^2©jl^h^>> ; X^OV- 

* x u k u ^ > ec* ft ^^sm 3 ti tern i & cm 2 O^F 

^^zfttlEti^. 
[fft^3 ] SJfEfBJlBI^ ^cDBufBy- h*fefil§_t:{C 

micttfo-? zmfaxmmtztitcmm b ^ ? y^mtz 
[=mmb ] mMs^v b^^v7%tmum\m?m 

unmm&Mitmfgtztxtcmz <dmir b ~> 
^x^^iEgr^i^c-c, &mm&m-cmm2t\z>m2 

<DT>&1fo&M±<Dm£f$2 (DMIR b 3 >is7 ££@E^L 
ft/clff 1 <D*6^$l<f: . ±IES 1 SC® 2 OiltfJ b^>>> 

r±iE^^y h7>yx^©y- bm%^m^etix^ 
[m&mi ] mum 1 <ommmtmmm2 otemm&m 

— tmv—Wc mm e ti X I > S 6 IB® (D^ff^ft 



(2) f$RI? 1 1 - 1 9 5 7 1 8 

2 

4^<*lEtii£§ a 

m/IBIs l <ot&mm±<D7 u -f- < > yy- h £ . 

io fi^SffliJgP^^±IE^-^"br^ h*£^^^£LTl> 

[if o] BWe»isy*2<Da«h^>^x*o 
b mm$m<o o % , f/iEm 1 so'^ 2 <o^$mm 

^- bnm(D*+*)\,&j3fammwi£*ti?tiB&zti 
20 L/. fries 1 so'® 2 o^^si*cb(c^fi-etigan-r 

H?IB» 1 ©^WltlLbCD @ > £ ? b ?Lrt CCil 

BuiB»2<O^WiB5Sa«±(Oa5.SI^=i>^ ^ h?L^Ccii 
SB«©^»3fttt*WftiBtt«a. 

[ii*^i 2] wiafta*ffiK«. MsBAac^ionB 
u r tu iBSiiM{4@B^n±cc^ u riea ti 

[If^Jll 3] luIBy^rU h^^^X^iBUtE^lS^ 

KIE tr ^ h Mlcmtft 2 fitcm 1 CD3M« b 5 > ^ . bu 
40 IBftiiKfi[accS^3^/c»2 CDiStR h ^>^^ ^fS^I 

* £S3&gEM U r^ffi $n/cl20y^yyp^i^ 
StSK*96 {CgattoqF»*tt*3M«Btf»». 

t«R 2 OiMJR h ^ > 7s $ &W.m<:1£m 3 e X ¥«{*S 

mmmmm<D£mjjmx'<!r> ^ x . 
50 mcm&z tizm 1 ©^i««!«i«*$j:?y*ji*{a«cc« 



3 

icDpa. miikz?m2<Dy- bnm<D®m±<Dffl^ti? 
tncm2(D¥- bt&mmzft&z-ex, mu^^o b? 

m^m i 5 ] mzm i ao'H2 ©y- hmsojf^^ 
hpssc. ^m.&y- bmm±ic*y*: ? b&mmz^& 

t. 

Bg^Ftf^x bzrj7*m<:'*2->~>??z>xn£. 
_hiem 2 oi»«Mi i mn&m*: . t» ibis i 

RVmEzm 2<ommmfrhts:V) mmrn»m±x mm s 

bmmtmum i kd^2 y- hsffi&o&fflijfficc-* >r 

k -> * - AIBIIWt»tt-r &Xfi t . 
_hlB1M K $ * -^W(«Oje«Ei|g|«Ftc«fia» 1 fc cfc 
Mil 2 CD^««l««±r -^*i*tiHP U/c S BM^rn > 

Mi m i cD^$«3Pj^±(D^m«*4^ ttzmmy? ? 

im^m is] e y bmcmmztitcm i ©am h > 
x £ <t (Dfei cc y * y h ^ > \? x $ & mm&t z # x * * 



(3) ttHJ4i 1 1 - 1 9 5 7 1 8 

[13*311 9] iifiE»#ii#JC|ffiU IBMROlfiFIBfc : * 
ht* 5C . BU IE ^ U h "5 > is 7 2 Oftm r?&m £t f^fG] CC 

im^m 2 o ] suib^ 'j h7 i ButsfB i a o' 

b5IB t ^ h ttCcStft § fifcm 1 OiMIR h7> ^x > . Bu 

io ^mm&m^mm^t\tcm2 (Dmvi b ? >>^ ^roT 
n ^?:«iaiBSurmfiSsn/cS2 * y t/p •> >7 
r. 

20 [0 00 1] 

^»«tt*a»f*8Bt9.3R^%*ii« (t" > hi^ 
X« v - AW ic^t L^jSclBiS U/clBtt-b ;UT VAX 

30 yc. *#tc#^iA^B#(D^>t t'-, h^E^^O'JilBiB 

s«iSoy * y -feji^iis©^ ^& y -fe jupiB-c -7- £<d*i 
^ccfD c tf^ i^^m**ijffli-r zwm-fiit t tern-? 

[0 0 0 2 3 

NORMiNAND^iC^JT't*. ^^CCNORMCC 
£i. l*i>5ANDa*D 1 h«8*5j: 

X JS^tf ^1^1 2 -fe jUPhI rSiif t c titc i><D?j: tm <r 
40 £frTt,>£ u 

[0 0 0 3 3 S£3fegBi 1 

$BO##ii^. i^cb4>CCFN(Favler Nordheim) b> 

*y\, y > y £*ijflrr a c i icj: o r« £ jA^4d J: 

[ 0 0 0 4 3 B19K, -W^andso^* y-fe;u 
TU-fCD— a>€r7Sri5IBE|-C&* a ^/c, H2 0(^il 

9 cc*itET^3B^ccoc^r©A N di^^'J -fe;ur u a 

50 <£m?MIL @2 li^ANDMru^^WTXlE 



(4) 

5 

'JWl/-{ 1 0 Ot'it m 1 90C^*r<J:9t^ 2oo 
^P^SJFvh 7>5/^^IB«C»fJE« (HI 9Ttt. fS 

to^*fn©^nsr^-C«. tf7h«Bliv-x«Sl 
tV>mZC. KU-f>ASt» h»B 16C«3tt3hfc^O^ 
^Rh7>yX^BT 1 li. V-X^ilv-X^ 
S 1 CcJgifeSSft/c^P sr^J»?h5>^*ST 1 1 i 
#RW6*i. ? ^iiJR h7>«^BT 1 lOV- 10 

«S*i/c^a * *i!lR h7>^^BT2 1 y-* 
#y ^x^S 2 tcJg&Stifct/n ? *iStR h £ 
ST 2 1 <!:3&SR{*6*i, -JOy fmVlh^^zsXZBT 
2 \(DV-X£7Uv?mVlb^>i>?s2ST2 1 © F 
U-f><hCDra{C. pf-ty h7>yX^M2 1-M2 4^ 

Oct ^«c«ua&oy * y :/p 9 ^3WtfWttcc^»EB3n 

[0 0 0 5 ] b' » h^ffliJCD-&^n v f&IR h 7 >^ £ 

btii. b t 2 nix vm^v v zmvim^mw 

BCCfcOfflSIStl. V-^«||IO^D?^il!Rh7> 
^^STll, ST2 1 IS, y~**9:/P**jStR{g 

[ 0 0 0 6 ] 0 2 0 iC^-r^MO-Cii. B*©*i|frCiR 

7>yX^BTl 1, BT2 10KU'f>^W^» 
4£ft««l 0 2±tc k CftiJrJIcDb** h*£B 1XUB 
2<L*r&iirr£fc#CDb* hn>£^ 

sTii, st 2 i <Dv-x*rj:ttmmLfammi o 

ft:. T/Py^SlRFy^X^BTl 1, BT2 1<DV 

4 F U -f >^««^Bti»s6 104i k 40 
*i8U? h =y IsVX * S T 1 1 . ST2 1 (?) F U ^ >£l& 

ta4 y-*;w»ffiijt«« io5^ -en^nfigsb^is 

[0 0 0 7 ] ^^MOAND^^'jtil/TU-/ 1 
0 0 K*$l>r, h^>^X£M 1 1 CCJtL 

S#iA#*rff5»^ 02 1 JCTn-Tcfc^tc, t'-y hSg? 
D^^aiRft#aWBCCiECDmffiVM (Wx«V rr / 
2 : + 1 0 V) SrEfl/JQU y-Xjgyp * *iSftfi-£tfll 50 



*MH¥ 11-19 5 7 18 

6 

WS«KM»T4. *fc, »*!fcr* hiSB 1 SrffiitfcU ffe 
hffi <#aHRfcf* K8B2. ■ - ) ^riECO-cS 
EVM (Wx.tfV Pr /2 : + ] 0 V) (c;W7^TS e 
enscj:?). t'^FSBl. B2«c*tt*:rp 3 , ^«}J? 
F7>^$BT1 1. BT2 1***>U y-*fiSS 
1. S2{ciS^4^n^^iMjPvh^>^^^ST 1 1, 
ST2iat70JJTS)^ U:^mt. ilHKT'P 
*<D-*-t y h7>y^^Ml 1 -M 1 4 CD K U-Y >:cil 

s^jn^-s. ^aiR&^a v ^(D>^e y h7>^ 

*M 2 1-M2 4COFI/Y >!i, j^iitRb ? M9«fitCC 
l^<^lfiVch (VM- C/P**flMKF^>^ 
**BT2 l©y-m««E) ) -CffiJSS*!*. 
[ 0 0 0 8 2 ^-tCD?- FfiWl ^-W4«rat6iRI«f4 

jE<Dis*ffv PP (paa+2ov) ^&n»p-r^ c ence 

u -f >acx 7 p - r- > yflHBtfc ^o/cy-x as±«c o 
V-ciSJf Sh, y- FWEV„K:j:4*lwy- FttlB 

Btcc^o, y- bt&»m±<D7n-?'4 >yy- hoc 

S1Kfl!J£>£>tt7-A*F N (Fawler-Nordheim) h >^;l/Jg^ 
V hJltisXtrhA 1 2-M 1 4 It* + 

- hes^o v&ot, y- ne3WB*c«»^*>*>6-r 

fc. ±IEStR^P ^ ^ iBI«tC % miR<7- KIBW 1 ic^g 
JK3*ifc#ia«^*V h7>^^M2 13&S*>U. ffe 
©#aiR-rf*y h7>^^M2 2-M24«+70* 
ST?**. iC5*J, attlMJR^P » i>F*9r'«. ^> 
ttJffiO^MtR-rf-tU F7>yX^M2 l©ft*UV 

7>^X^M2 2-M2 4(DV*-Xi F U >f >?)S|fiM 

[ 0 0 0 9 3 CCDcfc^CC. H2 1 (tC^-rgkftomZi&fr 
BE^EPAD 3 ti . V - X MUt^RSr Z>7Uv9<T>V-7> 
^>*KU-/>«^6#^Stl4fcT^ (OV) 

"Cfni^j± {c r # . y - ^ t f ^ >ra cc«a*«istii 



7 

*£ft£/c£x y- ng»K5-:EnflD§^^fi^«fng 

[0010] H2 1 CC^-T J: 9 

SC. iMJR h y>^X 2 ST 1 1 -ST 2 1 £r:£T:*y 3 
ttSS^MfeS^tettJS-catR^- K*W 1 ecu©** 
JE (-Vpp) &WmZti2>tc#>. mtRZtitc'rtCDS*:*) 

F7>y7^Ml 1 (Dya-r- < >yy- F^^lSd: 

WB, WS*si«*EV tt (m«3V) (W7X$ 
fl. atRtf? hJ&B I #V cc <fc9ffil>IE(D«IEVR (PJ 
*tti. 5 V) cc^r*2ft£ e COS*, iSJ^y* 

[ooi n ge3feg»2 

-TH-cftS. CQ^JBy-^NORfi^^y-fejUTW 
1 1 0(1 t'; h«fcJ:exy-x(|»iHHHt3*iri»ft 
uc cb^^fjat/cANDMcDJ:9;ciiiP v h ^>i>x£ 
#Rtt€>*iTl»«cir>. Uc^ot, m(C, tT^frCC^SI 

^n/ct'v F^y-x^icDPEiitcy^y h7>^x^ 

1>T, atRfcf* h«BLsel.«haJR?-K«WLsel.CC 

s<bia— tftcgea$*ir3g«9- K«wLsei.(cas»s 

ft. ^o^ajRfcf-^ H«BLunsel.JC««lSti/c^StR 
H?;U£A, «JR-fe;US <b|oJ-?(|{CEB3*lTffl!Rtr h 
SBLsel.CtifeBfciJfU 3^^»i«9- K*§IWL unsel. 
«C«|*S;hfc#»tRfeJl/*B^ #aiK»7- KMtWLunse 
l.fccfc tf^iUK fcf * h.^BL unsel . CCftjR 2tl/c 

[00 12] C(D<fc^3tc«0J(D»BtV-^«RNORSC!> 

y^'jWMm^, y-x|gs 

MIBLsel.€:ftiC0 V, ftmiRV v h^BLunsel.^: 
fflSfiVM (F«xJl 8VSI) . #atR?-K«W 
L unsel .«r*r B m{4VM* (Will lOVgg) i 

- h^e:c^*5cfc-ev PP oig^BE^£raD$n, y- h 
■Ctt, y n -t" w > yy- h ) ccseffj* 1 ^m^iSA 

eft, *#i£*sWTfril*. CCDi*#fatR-b^A-C 
tCOi»r», L^-rtifcy- h»«MOEIttP«IEE^atR-b 



C5) KH¥1 1 - 1 9 5 7 1 8 

s 

[0013] comzj&frjjmt. s-feju!c*trs»* 

sue atr s weh^ w <t & ;j|5] cr©! a v - a m 
tL. m&mrni tmm. mmtp^FNt 
>* y > * p 5c ± Dtf 5 c t :cj: o *#ii#B$©y- h*e 

[0014] «£3fega53 
1Q 5te<Dfi£*&»Tl . 2(1 «Sf («-+■) 

(7P-r^>^- h) !c&AT*C<h5cj:*)«&ii 

[00 15JH23G1 C<D»*iA**ffi;cHL, ■»« 

v - *«N o Rffly * y ;ur u -r oi$M%8* 
20 ©»#ii**ffi"Ctt, y-^*!**-^ an 

sL^p-r.f>«iu xfi^^aiRbr? vm 

BL unsel. (X£i. A N D^OlEaiRy'P ^ ^CO K U A 

b'^ h^BLsel. ANDSoatR^P * "*<DBJ 

b'^ hffi) ^^raHfiVM (Wx.ll «»flWIV ce : 
3. 3VIS) . ^aiR 1 ?- KIWL unsel. «r*|fflSijt 
VM* »««BEV ce : 3. 3 V-flK) ft 

& a cost? hsatsf4 3 &y*y h^>^x^cD Fu-r 

30 >tC£iiL/c^r. a*R-7- F^WLsel.i^-gOiS^ 

iet^s^p^aie (-Vp P ) ^e[7SD-r^ c ctx 
ec<fc?i. atR-fe;i/S®y- He.SIBccfcfcJ:* (v PP -h 
VM) <D?SWEA^pJn$ti^ HteSBS^T'jgHiJte 

triWwWftoti*. — ^ ^aiR-fe;i/A^c(coc»r 

» Cc i i/c feS # z$c)WLm ^ iA c?> . ^ » 

40 [0016] SE3Rgtl54 

[12 4«, y-xjjg^tf^ffi]<D2-fe;urar^w*r^No 

(«T, ftWv-XSNORSil^) (Dy-ty-fe 

®2 2©tB^<f:|Bl«r'4>S. C6DS#iA^ffi«, 
SSV-^SSL, *JBRt? h^BL unsel.. |fa*« 
9- K«W L unsel .fc^D^SS^r^r 0 V i UtctfJg 
X\ MtRt v h^BLsel.CCtprDimfiVM, aiE?- K 

L sel . C c IE ^JE r ^ ^ y* P y y A fdE V p p £ 
50 EnJjn^^o cntcj:^, aiR-b^SflDV-^ • KUY> 



9 

y-* • Kb^>f H ^c^.E^Efl»D?tiT^^:C>/c60, ^ 
[00 17] tg3fea»f5 

[^-C£>£ 0 *42il/©je««. B2 2©»^<fcPH$-C2> 
3. CONANDS^^'JW 1 3 0 tJ, *S(C:/ 

iEcDtpmmz (wtwr. 7-iov) £epjjdu y-* 
hISicS&Sft. y-^flB*sy-^« (ov) ^6^J0 

*BBLsel.£JgflfcU ^BRiRfcT? hifHB L unsel .£IE<D 

*ra«EEVM (m«7-iovgK) cc^-rr^r 

CCDflMTC. ^aJRc;-F«WL unsel .tCJEOcpBD 
1EVM' mX-ttl OVfiK) , jgJR?- KJBWLse 
l.CCiE<D®^JEVp P (Wittf+2 0V) ^Eflttrr*. c 

iBWEJwannisti. h&mm^vmmt smnrnz 

tR4r;UA-CtCour«, F*ft»Rtc5PtL/*M 
[0019] — 75\ l%^m !^ 2 5 ( b ) C-C 

r. fc'? HB^a^^ajR«#«3bJ:cxy-x«^p^ 
*«R«-9«CiE<D«E «jR«EV cc BB[> 

fcot^ KU^>Wa*tf* hiBKc. y-xflft&sy 
-*« (0V) :c|g*83*is 0 Sfc, ^HMRt:* h«B 
L unsel .*«ttU K«WLsel .(C»*ii*« 

SSO-biKD 0 # l>ffi £ Tfi*«fig<7)-b^C0 L # C >ffi(DHJ<D 
SEmiiOV, *a!R9- K«WL unsel .CC/^ OKC » 



(6) ftHJip i 1-19 5 7 13 

10 

E©aE<V C e + cr. V cc dS3. 3V<5»diC4. 5 V 
SH> fcHMrS"*. C0tt»T\ iSIRL:* ktBBLsel. 
tClEO^frffiLSIIVR (fflx.;* 1 -2 Vg«) ^E[lJl] 

- Ku-r>pjcc«jE*sEi«iDStiri»&i>cor. ^ 

[0 0 2 0 ] fcl±. 8E3|to^^4M»r*EtftftB®-te 

J: # * *^ t l tzmh-K&otmm a 

feO^^L/c^. NORSO-1KDIN 
20 [0 02 1] 

SpJfifett^^S. /ciill S^^B#fCfcl*r, (3 2 
2— El 2 5 JC^T^il«Hr;bA-CCD^^. ^USi 
30 1, 2r«#a9?-b^B©K»#ii*CCj:S-7 r ^^*- 

* - ^. ^*S»i4 r w#JWmz ;u B ©Stffiicc J: -5 -r 

C <DH(« * ii^ 5C J: ^ -r ^ X ^ - zrm^c raa <h ft -5 nj 
[0 0 2 2] CO^iSlR-fe^r 7 -/ X^-^St^C 
^ffl^^'jftcciot^, J:»)aS36!l<cPflin<b&S. Ste. 

[0023] ^/c. BuiEi&«-fe;i/^:©ee3fc©^siett 

[0 02 41^1 <0«fi«. «#»it#ia-Cft*^D 



(7) 

11 

(B) . EP^4 0 9 6 t '? F ( b ) "C£>£ = 1 7 n £ 
tf-fX«8 kBifei. H&IC ^Ifiti^ 

ft, 8 kBTttSJ>L**-rS?*C£K:ttS. fCt, 1 
7Lht\Z>i$. Cft"C5*>^ F^/cOC9ftMW^ 

cb^6. ^^-s/«f tMx h i/X^swt, eft 

^f^ft^>c£^e>> 5fc<DSi 9owicc*5i*rfcr^ 20 
tciSLMffl/p 6ISCC-^- ^»*ii*«f 9 <b r £ t , *^ 

*#ii*»/cttSa3ftft:®Cci;-i2y F£ft€> 0 CftK 
C^-yttl x 1 o 6 0O*^iA^CctB^-r€>^ F 

[0025] 92<ommt. se*o-fe^«jar«»*a, 

/T^fNORSTti, SIR-b ^ S © F L/ ^ > 1 E V M^± 

±tf 3 i . ^S»#»lR-fe ;UC 4qR?H£ 5 ft & nJ#&f£# 
£/c, H2 2 CCtt^-T NORSttt. SiRV- 

Sfcfe. -?-a)FU-<>CCE(J»D3ft&*PHl«IEVMfc±W 
mmt. ANDS*NORS5Cffi6rNAND®3S. 5& 



«fM3P 1 1 - 1 9 5 7 1 8 
12 

[0 0 2 6] £6&C, ^CANDl^NANDSOti 

3fH Jc. ANDS^NANDSra. 
<Dv-x - Fuoi^iir. BMLI9<dt:c« 
^Sft/c^^ffiSJcg^fflc^-cc^/^, F 

•y*|*KE>y*y F • FU 

>E»fi#fi < tc 0 . ^ft/cttiSiIft*0 £ C £ 

S«*§tt 1>±. 4#fC NAN DSTSS^ISfiffiffia* 

[0 0 2 7 ]^2cc, ANDSrii, y^e»;F^>^x 

[0 0 2 8 ] Ifl3tc. ANDMtll V-X . F l^Y> 

<jwmiA«±* titter 

[0 0 2 9 ] «±ii-<-c#/c7^ x^-yopnigi, -eft 
pjh«. J**) hzrisisxzcoy- hm&&FG mem 

t^^eU, MxJiMN OS (Metal -Nit ride-Oxide Semic 
onductor) §2. MO N O S (Metal -Oxide-Nit ride-Oxide 
Semiconductor) Ift^^tij, ^3&^tSJ@5i^ilT 

[0 0 3 0 ] COi54SI»KI8*rS:S 
ft . ffi^ffl f ttcESt L «c*« 6iftiiffc*> J: O't-* ^ X * - y 

[0 03 1 ] 



13 

Sc n/c m 2 ©as? h 7>s/**4 £wr& 0 

[0 0 3 2 } ^*^^»«tt*3W*iBtt«»-C«. 2 o 
^ F MR c > a y - * IR 4 -fe ;i> c* 4 *fJig3 -c # £ 

j± (^a^^^SS) *Li»KU-r>«E ( 'J - K« 
EE) «r±tfrfe, #a«?Hz^©jK»*JttC»©-CWaft 

[0033] *^offi<D^a«tt**»iatBiiBr 

fr*. tr* h«<ty-^*|4©IBCCi^iJ(c««S3ti/cm 1 

SH 1 fc J: &m 2 7W««i«OWrS*a»#Jl±CC , But 2 b' 
» HSCCJ5l*^6JBtctoiE» 1 (DMtR F7>vx^ 

- hm^rommm 1 ©*esiR#. ^ta^- F«ffifiWH 
nrt^o */c. »*o<«. Huta^^y h7>y7^ 

* £ ©SB***- F «*«BIB*|CDWtt**W ^>Ci 
[0 0 3 5 ] ±E^»«tt^NW«El2*{B*s FGSOil 

©& f mswfflcD ^ % gtjiBm i *>«fc o*^ 2 o^fc 



(8) tSgaT- 1 1 - 1 9 5 7 1 8 

14 

iSic-en^nffM^ titzm zwj f * - 

t . ±iem I K?>'3fI 2<DV-<< b'V*- 

W L . 85 1H3! 1 & ct yf» 2 O^MftBI ItJLk :c ft * ti 

□T £ S ^ > £ ^ hi 1 4 , HuiO^ 1 O^Rt«4»fiR« 

y'^ft. mum 2 <dt^&wpm±cd @ ^si^^ > ^ ^ 

[0 0 3 6] H±Cc2^r*fc*«?BO^a«14*»tt 

-T£ 2ooilfP, h^>i^x ^^r. y y -fe ;i/ «r £ cc WT 
xi^y * u h ^ >t?y. ^cd y - y> « y - xjh tm 0 SST 

a*^f^^ 0 /c4^^, »8!h^>^x^*MWTS 

St^^ot cti6c*ru. JJiWrtt, ^igyu^r&j 
tea & & fft©#a!R -fe )i<D ±x zimiR t- h«a> 

[0 0 3 7 ] CCD J: 5 ttWfifeD-biUWfit-i, iM}/? h 5 > 
S/^^<7>y- h^SP^CCy^»J F ^>^^^CD^r- F mi 
S^ifiS!31f/c«Jii^«, -feJbp^c0 3 F^>^x^rar 
y-xSBi^4 Fu-O^^Wftr^ci-c. y-t >; 
40 F-7>^^^^©*SffifH/jifiiM3tirt^. C03 F 
^>^^flteErtt, f**, 7*n^rtry^jh7> 
^x^iyi^^L-ci^cy-x • v\sj>mmmt>^w 

[0 0 3 8 ] ^wo^«^4*«f*ia«^g-c 

50 aw h^>^x^4^6^^>y * n^^aiEsit 



15 

^ > * 5? s •» x tc zmfi y a y ? % mmzs l 

[0 0 3 9 ] CCD<t^^2M^Oy- : t';^n^^^fiix. 

^SUMMite^-* (SlOf-^) £3 h7>vX^ 
■feJ«<Dll y ^ ^(cS^iA^, ituffiJit2 

©y ^'J^u-. * fciKWI&tt^- * J: 0 fcSW* ii 

[0 040 ] ^SMCD^^^fttattJgBOBiftS- 

«<* n/cm i tv- *swc»tt ^ ti tm 2 

h^>5x**JB©sn H1t@£fg2 0ifi!Kh5>>> 

02 ©y- h*e©BICc. 8iffB*3SttB«#<fc©HL ft 
lSWI2oy- F««©ffliJfiic[)BI**a*ti«:*2© 

feMLtfc<o -€* LT\ H5fBS3©«S^j£CCRU 

1 ©a»*BI4JSJEJ»L . ±8B» 1 ©a»*R*9fffiB h 5 >>> 
x £ oE^JSfK^rni i B83Mt «c x h ^ >r :7Wc'< £ - > 
~ > * L , JJE» 1 ©»«BLb6CSr«(*:JHI i Kl 2 ©>£1i 
Jg^JWtC^cIiU, ±iB»2 0«««iRmftllS*. Ti 

mnzm 1 <D2gmjg^ 6 & 0 c- i Cc#»r 3 txft 7 a - 
r^W-Fi, BlfSe»2 0a»1l|g*i6*f5BuSBRS 

[0 04 2 ] £/c. »S0<». S9fB*3 0Sg^fiK 

ft. Si^3<7)y- h«ffiiwrsa»iacx0 2y-h* 
^tomw±<Dmmmfrt>tezmm7'^ y±K^u 
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piBm 2 *mmnm±<Dmmtmi)> h & % 

[0 04 3 ] «±a^r#/s:*«?B:cas^i»«tti|£aB 
ftiBiSissosis^a-cti. £-r. y-h««m©flpjBo 

hmm±.TJ5fa<Dm%ti)\ s«F7>^^o 

y- hJtoX£I^B$ca£S3*i£*y-fe * hlMM»CcJ:0 

[0044] *m}<D*mm±*mmmMm<Dmmjj 
t v hj»ccsat3*ifcmiojs»?h^>^^^ 

«a«t^^«ttStliTc»2©«Rh7>^^^i 

il/c7- K«a©^^a^3n/c7- F«<bBg|pli;mE 

^L<(i, mriBL/cJ:^icmiRC>'m2CDy- : e y^n ^ 
^^WT^>ti^, ##iA^ccr^C, ±M?m l coy y 

0^»^tt^(*IBtf^S-C^, ^O^WLCc^b. 
#JBJRtT© i«R h ^ > ^ X ^ £igKt#S8lfC -r 5 C <h CC J: 

40 [0 04 5 ] 

O I (Silicon On Insulator)Saott»»ig*WT 4^ 

»»&i'SSBKaw«*-s. ¥3W*b*$so isa»««a 
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o B ^RSS^IStcii, Mx!^F GfOifIO(^\ 

ic^ffeft o titcmMWm^fr'' t{i % ON O (Oxide-Nit 
ride-Oxide) J® g /c 52 N O (Ni t ri de-Oxi de) M^OMffc 

'iTF?-; ^. >- U n >^^^^ DttS^ ^ > - £ 
(nrn) *-#fiM-yttB. »«fl:# U :> 'J ^ >mfrh 10 
0 {gtffflfc F * h WCC^f 1 3 tifcJSMKHW 7 n - ir * > 

[0 04 6 ] 0 2-04 5*. ^^n7>v^^O*M 

BIZ P ^^IM^WT^y y a > ^ x -,^<£>¥ 

a»f*S«X««fSS*i»(*» (fcTRC. S«iC^) . 1 

cto'Ku>r>$i^^i- 0 y-^twiaatfFi/^> 

J£ 1 b <D^fifflM<Dgtg^ffi&fi(-C, L D D (Liqhtl v D 
oped Drai n) <h flrT & ifittS7Wft«itt«: Aft 3 it £ C 

-hmS2 5S, — flftCC, pI*ytttni<D^««J^it« 
^C2gA3flT2lmft:3n/c^U^»J n> (doped poly- 
Si) . Xtedoped poly-Si bTtttji*&M$s V V 4 b t<D 

[0 04 7 ] m 2 CC^T F GS©^^ V F7>vX^(<: 

*5i>r. -^©ia»H3a« % «t»^6Jib«:^- bmm 

£ 0 y-na»«4«, aft. fKte*ftR*>6tt»). 
k <t ^rmmmz timitwtitmzMwummmt-cmz- 

2>o £tc. 7U-?~4 h 5te\ M^-iidoped po 

i v -si ^6*Ststi, tpfflimmeiz. mzitoNoco 

xi de-Nit ride-Oxide) hffif&Ztl Z> a 
[0 04 8 ] §3iC^tMONOSMO^* l ) h7>y 

3>*>6&*. co*fui7tt, *»sa*a(*+»; 



»BH*F 1 1 - 1 0 5 7 1 8 
is 

J ), 3ECC4r- h^2flB*>6<D*-Jb^«r|»jl:-rsa 
[0 0 4 9] H4:c^tMNOS^O>l-'J hv>^X 
4 . JJI©aft«9©2JBJ6IRIB^6t»l8EStirt>5. 

£fbfit9». w*.aa-ffc*xi/a>*»A,3tco, m3 corns 

[0 0 5 0] felT. *^o^OT»^tt^^^ieti:^o 
iEI&^O^ffeJBS*. 0M*#HS^ 0&3&*6ff.ttCC8fl 
[0 0 5 1] fg 1 

Hilt ft 1 ?- FaiCltci^t U-teJMT i^- 
». 12a'0^ 4 0 9 6(@03t/vr^3 

[0052] c^y^e »;-fr;ur u-rai §y*ir-b;u 

^X^/^:. V-X^V-^«|JC^5nfc®2CDiSlR h 
**9B©y*'J-feJU«iiE« k 0 1 9 CCTT-rtK*© 

[0 0 5 3 ] ^ftWic. gy^ u 0 1 cc^-j: 

Sc©B3*i/cy-x«Riij«h-7>>?^dii % MiSi^h^> 

h^BL 1 i*iV-^8CS LiOPdICC. KU-Y>^ 
bTsr Ml B L 1 icm&LZtitct: y h^5M« b 5 

sti ii, y-x^iiy-^wcsLKisaKs^i/c 

h^ilWh^>^X^ST 1 1 Oy-^<b7-^giatR 
h7>^X^ST 1 2<^ K U^>£<£)PdT,C. ^^e'J h7 

>^^^Mi^}M2nn^ 0 1^ m ( c 2 ^ a <d y «; 
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fRh^>5y*£ST2 l y-^^jiv-xiacs 

L CC mm |g jlfc h7>yX^ST22i^ 

FU^>ji^h7>yX^ST2 
£ V -*S.SJR h7>y^*ST220FU^><!: ORB 

ic. y^e »; h^>^**M23W»tt3ircir»£. cOcfc 
^> feflteEo y >; -b /u#n 9 il OISS $ ft . MO n # 
lO^^'J-bKIt b'-, HBLni«iV-^iC 
SL<tORI](C. KU^^b'^ MBLn(«^/c 
b> K§ii^h^>>^£STn 1 V-^^ftilV 10 

- ^gc s l icmtit z titc v - xmatR b ^ > * * s 

lOV-^iV -^^iMJR F7>y7^STn20FU 

So 

[0 0 5 4] St* h^illP. h7>yX^ST 1 1-S 
TnUt b y hK31RfI#« S G 1 «C J: 0 ftjffll 3 
Sy-X^iMiR h^>>^2ST 1 2-STn2(l V 

-C&T/P y ^ 1 ft « 1 ^y(D^iltL^^ C*lCC 20 

* *t*J&OH?;l/£i£-<T£ 5-*-^*r«#RW £ C t i> 

[0 0 5 6 ] *WS»«0»*ii**ffi-Ctt, «*.«tr 
y hSBL nc«as*i/c-fe;l/icStL«Sii*4tf^iS 30 
£\ B«t * hif&BL 1CC0V, #BKt? hSBL 
2. BLnlCtpmn!£VMJlUmWni£Vco. ty 

hmmtRmmfcsG 1 cc*Bi«jEVMx«*««ff 
v D D . zmmiRm-^m s g 2 *> <£ o-secc 0 v ^ ep 
ttrrio fefc, ftily-xlic s uso vr®j#3ftT 

tr y bmmvumm s g 1 cDEPflnigjE *> v Miu #i» 

SWLCCiEOiSKEE (7D^7AiEV PP ) *EPinrr 40 
lIB^Wrxg^ftT, StR-feJl/Ot* h libit!* 

(0V) ^jUiR^'J h^>^X*0^ + *;UC£ji3 

[0057] — ts. 'imvazfr-ctt. v-xmmvi b 5 
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is. ±IB7- KiK^EEEPftni, ±fE(fllO^WT>;tg.Elx 
; W7X Sfft£®g cc 7*0^7 AfSJEE V P p ± rtE^rl 
x £ jc ^ * )i>&Bf& Zti. (i-e cDf^ ^ + ^> ;u^<a 

[0 0 5 8 ] *HtSJBSi{C^S^»*t4y * _hai 

^c<Z)y * 'J -fe;MT^[sJ D b' sr b »c3flJ#f5KCiItc ^ T U 
b' v h «K^cc v - * &t*> 6 ft n Bt-r*(t»*s oJ 

>bb ^ h^J±cD^^tfer^>5cDr, ■fe;u»j«i»« 

[0059] m2mmm 

[0 0 6 0 ] *^liSJBSOS#ii^ffi-C«. WiKtf 



(12) 
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j»Rb ; h«BL 1 £CffliLtf»*&#WE© 1/2 
CDSEEVM, #»Rtf? h«BL2, BLnCCO 
V . b : * h JUiBlRff #81 SGi :c Wx. KSgSE V P P , 

y - ^saipjf -^B s g 2 fc j: o'S^ic o v 4Epinrr 

So *iiV-^3BCSLSiOV-C(R}^3^-Ct» 

tas^-ciswifcWBiDWE (-vm) &Bttnrr4. ± 

^**ttittCic*>^±a5©Tt? F *>S io 

G I coy- FH««E4»TLrfcWE (VM- V t h ) 

(2 VM-V t h) *JBIttISh. m^SS#©rtCc§S 
3tirt^c«^« F u -f >flpjcc5 1 SJfcfr*iT«#i&#3&i 

[oo6ii — *aw?-fe^rj4, t: * htfBifR F v 

#HWra3*K cnCi±fB#^iA^B#CDEP»pmBE ( 2 VM 
-Vth) JrD^CCffiUCi^e. 

wc^ttftiv o ri -r*n»# i a £ /c 

iccj:0^itii)^^nj^iTSC<h^r#s o 36cc, 

f^i(S|«a^fflCcJ:or fc -bJHsait^i^v vmctcD 
[0 0 6 3 ] gi3gBft?E« 40 

«»*S*^"rt©-C*4. (3 7 (a) tt % -te^EaW 
**Vr4*;l/#(D¥ffiEL §7 (b) B07 ( a ) Old 
■W5c»j£L/c«HiiaBHr*S. H8tt. 17 

(a) <DA-A«{cteofc»fKiar&£ B 
[0 0 6 4] 0 7 5C*5l*T* BCIJtf? h^it'-> htt 
iBfl? V visit** t*fflfc?Z>Vv b^>22 K SC 

tt v - x « £ y - * susft h7>^^i^Mtsv 



«fB8¥ 1 1 - 1 9 5 7 1 8 

ST*2oHrJL>fcTt\ b hn>££ h BCiv-xfR 
VSS (y-^a>^ H SC) ^SIL. tiUSO 

r. WxtfLOCOS«0*iF-»«ta«l 3*«EK3ti 

*ftW"T4 2-fe;bcr<bscytmifij-c*>j>llt3tir(r»*. -SI- 
LT, b hn>^^ hBCiv-^vsstoia 

fC. 3i(Dh7>^7^ ( lf@<D^'; h7>*^J 
2«©aHRF'5>^;**) 3WS5iJES3*iTl>£ 
C©EH«®£BlfffiT',&£<!:> H8 <D<fc SCca-5. 

[0 0 6 5 3 [38fc*ji>T. 1 2ft<ommmic. -fe 

^rtC»3 h 7>^^(BTftl6S 1 ®7tt43rt!M ( F 
U >f 14) *$4M(2 <D7>$&toffl& ( y- x«« 

16)*, Sc^cB68i**st*rff^33hrti6. Ku-f 

«±cc, w*«ttffc^y:3>*>6a4fln oy- 

i2 0^LT, b*? h»®Rh7>y^^BT2 2© 
h 2 2 iV-^«BR h7>y^^ST2 2 CD 

h^lffi2 2 , 2 4<D]^*^-XftOS«Jh 
cb, Hy-hSi2 2, 2 4PJrcM|firr4WffMtt. ^ 
2©^- h«MHR2 BT»JB3*i. *fcWy-h«I2 
2. 2 4±ltmi<D*y~tev Hfcl»K2 8*s?BSK3iir 

[0 0 6 6 ] c*a6««J!S2 6, 2 8(J, WiL«BMfc^ 
y^>*&«flE3n-C*5D. Che>««l2 6 f 2 8^r 

IMiliir. ^c7)±icy^e«; h5>^x^M2 2 
(D7D-r^>W-fFG > g«l*B3 0 (S2^ 

W2) R0fm2<D^y-fe^ HEil3 2*s»jB3*iri> 
(Qxi de-Nit ride-QKide) Jli. n > h P — h C 

te«iBi3 2*K j ft^U3>r*So y^';h^>^x^ 
©y-h«ffifltjS*a-rc:n^©«jBis«. i^atRh^ 

^tliy-MS2 2, 2 4±(Dmi<D*y-te 
v h 2 8,2 8 i^CSfi L > ±M9Wmm < Bf& 

/N^fS (31^. illR h7>^^oy- h^2 2, 2 
4C)L/S(L-ine and Space)) J:0jS<, ffiifflK{t3*l 

[0 0 6 7 ] b*-^ hSBSiR h7>^^©y- h^@2 

2£, mi<D*y-izy bmm2 8(Dy-xmmm(Dm 
mica. w^aMfts"; p>»*664» 1 o-^-r 

2 8±tc«, wit«nft^y ^>mfrt>tezm2<Dir'< 
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§12 ©1^ F"5*-JHfti8«3 4, 3 6{t y-*»« 

-y>8H« i 4±r«tr y hn>^ hBC^ afcv- 
*«« l 6 ±r«. if *roi(cin*t» v ^ > 3? * f s 

[0 0 6 8] b'-7F^>^^FBCW: t mffiy'?#3 

£&£T«<D5»Wf 3 8. 42i, ±H<Di«KL*^«^ 
V*-fK40. 44i^6ttori>4. C ft ^ 
y3 7Rtfy-*E»B4 6*, ^Al>t£iCH.££l5I 
CD**^»^3i*TfcJ:Ci„ C*itt. 4$ecffii|SJi <y- 
XiB^J14 6) Koi>Ttt % ■fe;U|ffl*fil»r«BS<ffiS 
$*iSC£*»£k ^©^lnfb*0££*#*£fc«>'C 
£>3o C<Dy-*K««4 6_L<t, F y>^x£ 

[0 06 9] h7>^X^-fe;l/fiSrtt 
F^iStRF^V^X^BT 1 1 -BT2 2 £ y-Xggii 30 
t*F^>^*£ST 1 1-ST2 2<D±IC % !7- KSIW 
1. W2^- W^-^^ar^TS^fcfe-CWBStirJB 

2 ffiO^ii 4 ffiffiJ&<D AN Dm tm^tteZ. &tc. C 
<D*te)l<ffil&X:te. «(7)ANDM, NAN BMCOJ: *> 40 

cc, ^7 zft<DT-nmmmic&v)tjLZ>v~7^ . f^ 

*Y >13SH (Wx.«0 2 0 rtt 1 0 4 , 1 0 5) J&qpg 

&c£fts&t,>. s/c % H2orBv-^fi(si, s 50 



SfBB^P 1 1 - 1 9 5 7 1 8 

24 

2) , fc' v Fi£ (Bl, B2) 3&Sji2*r*-SOJC»L. 
@7 (a) WMrav-^SlOfcfe, fer^Oi 
WSa^PJ D£c 6 3 1 *r * JUg*:;^ < T£ C i^'ggt' 

[ 0 0 7 0 J ofPJc, **W©Sja*Si. ±fS0/O 

S2©^gf*s« 1 2 *m* l . c (ommmm<Dm i 

(a ) t?*«rSVr««SC. Pji^LOCOSii^cJ: 

09JCinTci:^JC. S«i 2 iclf! 1 ©^- hjfilHR2 0 

^ l J=3>^2 3*>\fctf3ll O^y-b-^ Flfi«Bl2 8£ k 

[0 0 7 1 1 111 0^^9^, COifilOSM 
2 0, 2 3, 2 8£, Ui?* F'<£->*JBl\ S 
ass tb "T £ 4 r- / < ^ - > - > -5> C cb CC ct 
f )t'-; F«g«IR h7>^^©y- MS (b'y FSHiM 
IRy- Fm©2 2) *$J:^y-XjSjg!^F^>^x^O 
h^S (y-^«atR^- hl!2 4) sio 
Fffi^H2 0iSl^7t7 F*6i»jR2 8CCcfcO 

iiy- F«S2 2 , 2 4 CDffiiJm*, Wit««iKfbL 

(^^yy-FaiI26a) */c^'-F^ffiffliJffi 

immmmm2 6b*:mmm'?z> c &*>\ ±ib>^>; 

htBtKM2 6 a&0*fflJ!SBifblB2 6 b{d:, JSRttfbCC 

[0 0 7 2 ] ^l>r*, HI 1 CC^fJr^c. ^MCcy^ 
"J h 7 > y 7 ^ ©7 D - f ^ > y h F G d: 4 ^>^g 
M,isV^lsm2 9^1L, HI 15cttin3*iri>ftl» 
**. C ©^*£Hr> 'J3>I2 9^, bf > F SiSlR^- F 
*S2 2*sJ:a f V-^«jBil?y- Fm@2 4 iiE^-r^ 

^y'-r^^tf^ F5 Wy*tS(c/s^->^>^ 
T^o cnic.tO. ^a-r^> F F Gicoi> 

[0 07 3)0^ y-t 'J F v>^X^cd$IJ^^- h 

f ^fc^lffi3 0^±I(C^iL/cg ((El 1 
2) , ?6iC^MCC, hm&CGtteZ^a, 
^•J3>13 1 iS2W7-b7 F«i»M3 2<h£, M 
AtfCVDffiCcJ:OJlR^, ^Ji-r^> (B13), ctii-c 

[0074] commm. w%Tm^m^9»s^ »; 

tm2<o*v^v Fffisgys3 2^. iai4tc7srj:^ 
. t ^ h jBuaiRy- f fss 2 2 s^>' y - xmmiR?- 

h^S2 4(D«ffilfflfiBi|8«:ai^ MWIOSSS2 2, 2 
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«2 6*«flEHir4*rlf^. CtUCfcO. 0 7 (a)© 

^pffiHt?* 4 ct . b- * h mmiRmm&w s 2 i , y - * 

v7'?&V-Ym!2i>mf&Zt\Z>* C©;>'#->x> 

^^J^-htti8i2 6 47;i/-8iLt, y-x • 

a l. coy^yy-b tfiKM 2 6 aTG>S«® « 

[0 0 7 5 )115 CC^TXST'ii, 0 1 4 <Dtf BaTR 
ffll/fctTv h«iB!Ry-h«ffi2 2*5j:0 # y-^S»»? 
h«S2 4©ffiffJS«c, i:Jf ©Jg 1 * y-fe * h*fc*i 

ftcc. M^ttx^^^y^rtf ^CfCM-CtSo C© 

S 1 4©t^r^®cc^aii,-coi/c>^e';y- h 

4. hBC#?LttCC&*©«:, SR 

^BKUSl 3 ^ L O C O S ©ii^-e ©^IgltC J: -9 30 
T. LOCOSfflfCttY F^*~Jl/7^J&3*l£a>^ 
SH^Ht^l 3 3&s#«3*iTt>£y-*:j> 
^^hSC0MS«m ^©^gfff^K^ry- 
hSCfctf*l?lCc|fflft<®flE3ti-5. C© 

h sc«riiuTS«cc i*i/cB'j>f©nS 

^4»£iSHteCC^*>i£AU • KW>©i^ 

attK-^K«14b. 1 6 b«:SfiCCff$J5S-rSo 
[0 0 7 6 ] CO»Al/fc^«iBj4T--^^CJ:0«H£ 40 

3 h^>^X^|fflr*ii^FU>r>*.«l 4fc 
J:tfy-X8««l 6£J&&0fcf&, 0 1 6 {CTntJ: ^ 

fr„ a«bii*^j£<tLr««<f g§tfJL 
oiB«tt*Ttf ri«cx y 9 5»ffirt . so 
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[007 7 Jojf{C. ^B^yn>13 8, 4 2± 

IS/'Jt^f F4 0, 4 4*M1*^ B -£©f*L b'-;h3 
HBHica*ii*ti/c2»«Jg3 8. 4 2IJ, f^h 
«8iS9? h7>^5» HtMR^JIiiWS 130LOCOS 

fCEi, 3>^^h*Wsiiotl!l!lv SSCCitT^ 
SftJR (x^>^x h ?^Hg4 8) Rin<")^ >mt 

-£©f£. tTy hi&ffii&lfl3©ri>£^ h?L£JF2f$T& 

* h ?LggPCDX§T\ ir©T©IS 2 * y -fe hSfc^JJg 3 
2^>SJI21M K^*-;U»»JR3 6^X7f>y^W 

[oo7 8]o#*cc. e 7 Fro*? h±^rir<ff^ 

ta;. b^ ha^ia5E-r^^iojtc*ji*r«m2if^ k^* 

t\ b'm±m&?zj5faicv bm&mi&-?2> 0 -e 

[0079] c©«i£^ffi-c«. ®^2©y- bmmm 
2. 2 4±<Dmm&mftmmzmtezc£. ©t-^^ 

ffl<D3> ^ ^ h 4 9 ^S£S^W^Mt't ^>C i , (3) 
[0 0 8 0 ]«{*tc, H7CC^T3 h 

i&<ojt*v*j\,7i>j<DmttmwT2>. milium 
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[o o 8 i ] mi (b ) sc^Ty^'j-fc^y wcefcn 

}Rt'-y F1B1) OVXtttfy F«U8}K h7>^X 

(^dxtf. 1. 5VEPJD) L, te©#iBR3W©t^ HR 
(#atRt? FMB2. ■ ) £JE<Dmmj£VM (PJx. 
tf. +2 0V) ^W7^^ c SKfTObf 9 h 

«HBR«#«WB 1 CCiE<DIS*KVM r20 
V) fcEfljQU jaiR1fOV-X«jl«ft^WS l£Jg 10 
ifrr*. CfiCCcfc^ tf^hSBl, B2*ciStt£b'? 
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